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MEDLINE 

1999444590 MEDLINE 
99444590 

Prospects for the clinical application of neural 
transplantation with the use of conditionally immortalize 
neuroepithelial stem cells. 
Gray J A; Hodges H; Sinden J 

Department of Psychology, Institute of Psychiatry, London 
UK. 
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Review; (REVIEW) 
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Journal ; 
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(REVIEW, TUTORIAL) 
English 
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Although neural transplantation has made 
transition from the animal laboratory to 



a relatively successful 
human neurosurgery for the 



treatment of Parkinson's disease, the use of human embryonic brain 



and 



tissue as the source of transplants raises difficult ethical and 
practical problems. These are likely to impede the widespread use of this 
otherwise promising therapy across the range. . . needed, so obviating 
the requirement for fresh embryonic tissue at each occasion of surgery. 
Particularly promising are conditionally immortalized neuroepithelial 
stem cell lines in which the immortalizing gene is 
downregulated upon transplantation into a host brain. We describe 
experiments from our laboratory with the use of cells of this 
kind, the multipotent MHP clonal cell lines, derived from the 
developing hippocampus of a transgenic mouse harbouring a 
temperature-sensitive oncogene. Implanted into the hippocampus of rats 



marmosets with damage to the CA1 cell field, the MHP36 line gave 
rise to healthy surviving grafts and to essentially complete recovery of 
cognitive function. Postmortem study of the implanted rat brains 
indicated 

that MHP36 cells migrate to the region of damage, adopt both 

neuronal (pyramidal) and glial phenotypes in vivo, and reconstitute the 

normal laminated appearance of the CA1 cell field. We have 

previously shown that, when primary differentiated foetal tissue is used 

as the source of grafts in rats with CA1 damage, there is a stringent 

requirement for replacement with homotypic CA1 cells. We 

interpret our results as showing that the MHP36 cell line 

responds to putative signals associated with damage to the hippocampus 

and 

takes up a phenotype appropriate for the repair. . . of this damage; 
they therefore open the way to the development of a novel strategy with 
widespread applicability to the treatment of the diseased or 
damaged human brain. 
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AB Although neural transplantation has made a relatively successful 

transition from the animal laboratory to human neurosurgery for the 
treatment of Parkinson's disease, the use of human embryonic brain 
tissue as the source of transplants raises difficult ethical and 
practical problems. These are likely to impede the widespread use of this 
otherwise promising therapy across the range. . . needed, so obviating 
the requirement for fresh embryonic tissue at each occasion of surgery. 
Particularly promising are conditionally immortalized neuroepithelial 
stem cell lines in which the immortalizing gene is 
downregulated upon transplantation into a host brain. We describe 
experiments from our laboratory with the use of cells of this 
kind, the multipotent MHP clonal cell lines, derived from the 
developing hippocampus of a transgenic mouse harbouring a 
temperature-sensitive oncogene. Implanted into the hippocampus of rats 

and 

marmosets with damage to the CA1 cell field, the MHP36 line gave 
rise to healthy surviving grafts and to essentially complete recovery of 
cognitive function. Postmortem study of the implanted rat brains 
indicated 



that MHP36 cells migrate to the region of damage, adopt both 

neuronal (pyramidal) and glial phenotypes in vivo, and reconstitute the 

normal laminated appearance of the CA1 cell field. We have 

previously shown that, when primary differentiated foetal tissue is used 

as the source of grafts in rats with CA1 damage, there is a stringent 

requirement for replacement with homotypic CA1 cells. We 

interpret our results as showing that the MHP36 cell line 

responds to putative signals associated with damage to the hippocampus 

and 

takes up a phenotype appropriate for the repair of this damage; they 
therefore open theway to the development of a novel strategy with 
widespread applicability to the treatment of the diseased or 
damaged human brain. 
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Growth hormone-modulating agents and method for 
treatment of conditions affecting neural stem cells 
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DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 
PRIORITY APPLN. INFO.: SE 1998-4064 

AB The invention discloses the use of a substance that, on 
will lead to increased concns . of growth hormone, e.g. 
functionally equiv. analog thereof, or a substance that 
release of endogenous growth hormone, for the prodn. of 
product for treatment of abnormal conditions affecting 
neural stem cells, progenitor cells 
and/or cells derived from neural stem 



19991125 

CA, CH, 

FI, GB, 

KR, KZ, 

NO, NZ, 

TT, TZ, 

RU, TJ, 

BE, CH, 

SE, BF, 



CN, CR, 

GD, GE, 

LC, LK, 

PL, PT, 

UA, UG, 
TM 

CY, DE, 

BJ, CF, 



19981125 

administration, 
growth hormone, a 

will increase the 

a medicinal 



cells or progenitor cells, esp. conditions affecting the 

oligodendroglia, astroglia, and/or neuronal cells. In vitro and 

in vivo methods are disclosed for inducing lineage detn., propagating 

and/or inducing or maintaining the genesis of neurons, oligodendrocytes, 

astroglial cells from progenitor cells, stem cells and/or cells derived 

from said cells by administering to the cells a substance that increases 

the concn. of growth hormone. Also disclosed is a method of reducing the 

genesis of oligodendrocytes, neurons, or astroglial cells from progenitor 

cells or stem cells, wherein a pharmaceutically effective amt . 

of a substance that will lead to a decreased concn. of growth hormone or 

functionally equiv. analog thereof is administered to the patient. 
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This invention provides protein and cDNA sequences for a newly identified 
human protein, designated FGF 98, which is a member of the fibroblast 
growth factor (FGF) family. In a preferred embodiment, primary central 
(CNS) and peripheral nervous system (PNS) cells, when treated with FGF 98 
of the invention, proliferate, have at least a limited self regeneration 
capacity, and can undergo lineage restriction in response to the local 
environment. Although FGF 98 has been described on the basis of its 
ability to promote the survival of neuronal cell types, this factor will 
act on other neuronal cell types as well. The invention provides methods 
of using FGF 98 for the isolation, regeneration, proliferation, and 
differentiation of mammalian multipotent neural stem 
cells, progenitor cells, and progeny. In a further 
embodiment, cells produced by treatment with FGF 98 are used to 
screen drugs which may affect development, differentiation, survival, 
and/or function of CNS and PNS derived neurons and glia. The invention 
also includes therapeutic or pharmaceutical compns . comprising 
FGF 98 in a effect amt. for treating patients with degenerative diseases. 
In one embodiment, FGF 98 may be therapeutically administered by 
implanting into patients vectors or cells capable of producing a 



biol. -active form of FGF 98 or a precursor of FGF 98. 
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brain repair Alzheimer's Research 1997, V3, P131 
CAPLUS 
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(6) Weiss; US 5750376 A 1998 CAPLUS 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
AB One of the impediments to the treatment of some human brain 

tumors (e.g., gliomas) has been the degree to which they expand, migrate 
widely, and infiltrate normal tissue. We demonstrate that a clone of 
multipotent neural progenitor stem cells, 

when implanted into an exptl . glioma, will migrate along with 

and distribute themselves throughout the tumor in juxtaposition to widely 

expanding and aggressively advancing tumor cells, while 

continuing to express a foreign reporter gene. Furthermore, drawn 

somewhat by the degenerative environment created just beyond the 

infiltrating tumor edge, the neural progenitor cells migrate slightly 

beyond and surround the invading tumor border. When implanted 

at a distant site from the tumor bed (e.g., into normal tissue, into the 

contralateral hemisphere, into the lateral ventricles) the donor 



neural progenitor/stem cells will migrate 

through normal tissue and specifically target the tumor cells. 
These results suggest the adjunctive use of neural progenitor/ 
stem cells as a novel, effective delivery vehicle for 

helping to target therapeutic genes and vectors to invasive brain tumors 
that have been refractory to treatment. 
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Transplanted fetal striatum in Huntington's disease: 
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Ole 
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SOURCE: 
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AB 



(2000), 97(25), 



and Experimental Therapeutics, and The Neuroscience 
Program, University of South Florida, Tampa, FL, 
33606, USA 

Proc. Natl. Acad. Sci . U. S. A. 
13877-13882 

CODEN: P NASA 6 ; ISSN: 0027-8424 
National Academy of Sciences 
Journal 
English 

Neural and stem cell transplantation is 
emerging as a potential treatment for neurodegenerative 
diseases. Transplantation of specific committed neuroblasts (fetal 
neurons) to the adult brain provides such scientific exploration of these 
new potential therapies. Huntington's disease (HD) is a fatal, incurable 
autosomal dominant (CAG repeat expansion of huntingtin protein) 
neurodegenerative disorder with primary neuronal pathol. within the 
caudate-putamen (striatum). In a clin. trial of human fetal striatal 
tissue transplantation, one patient died 18 mo after transplantation from 
cardiovascular disease, and postmortem histol. anal, demonstrated 
surviving transplanted cells with typical morphol . of the developing 
striatum. Selective markers of both striatal projection and interneurons 
such as dopamine and c-AMP-related phosphoprotein, calretinin, 
acetylcholinesterase, choline acetyltransf erase, tyrosine hydroxylase, 
calbindin, enkephalin, and substance P showed pos . transplant regions 
clearly innervated by host tyrosine hydroxylase fibers. There was no 
histol. evidence of immune rejection including microglia and macrophages. 
Notably, neuronal protein aggregates of mutated huntingtin, which is 
typical HD neuropathol . , were not found within the transplanted fetal 
tissue. Thus, although there is a genetically predetd. process causing 
neuronal death within the HD striatum, implanted fetal neural 
cells lacking the mutant HD gene may be able to replace damaged host 
neurons and reconstitute damaged neuronal connections. This study 
demonstrates that grafts derived from human fetal striatal tissue can 
survive, develop, and are unaffected by the disease process, at least for 
18 mo, after transplantation into a patient with HD. 
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Neural stem cells display extensive tropism for pathology 
in adult brain: Evidence from intracranial gliomas. 
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SUMMARY LANGUAGE: English 

AB One of the impediments to the treatment of brain tumors (e.g., 

gliomas) has been the degree to which they expand, infiltrate' surrounding 
tissue, and migrate widely into normal brain, usually rendering them 
"elusive" to effective resection, irradiation, chemotherapy, or gene 
therapy. We demonstrate that neural stem cells 

(NSCs), when implanted into experimental intracranial gliomas in 
vivo in adult rodents, distribute themselves quickly and extensively 
throughout the tumor bed and migrate uniquely in juxtaposition to widely 
expanding and aggressively advancing tumor cells, while 
continuing to stably express a foreign gene. The NSCs "surround" the 
invading tumor border while "chasing down" infiltrating tumor 
cells. When implanted intracranially at distant sites 
from the tumor (e.g., into normal tissue, into the contralateral 
hemisphere, or into the cerebral ventricles), the donor cells 
migrate through normal tissue targeting the tumor cells 
(including human glioblastomas) . When implanted outside the CNS 
intravascularly, NSCs will target an intracranial tumor. NSCs can deliver 
a therapeutically relevant molecule-cytosine deaminase-such that 
quantifiable. 
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progenitor cells [see comments] . 
Comment in: Nat Med 2000 Apr ; 6 ( 4 ) : 369-70 

Benedetti S; Pirola B; Polio B; Magrassi L; Bruzzone M G; 
Rigamonti D; Galli R; Seller! S; Di Meco F; De Fraja C; 
Vescovi A; Cattaneo E; Finocchiaro G 
CORPORATE SOURCE: Istituto Nazionale Neurologico Besta, via Celoria 11 
20133 

Milano, Italy. 

SOURCE: NATURE MEDICINE, (2000 Apr) 6 (4) 447-50. 

Journal code: CG5 . ISSN: 1078-8956. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200008 
ENTRY WEEK: 20000803 

AB Gen e therapy of glioblastomas is limited by the short survival 

of 

viral vectors and by their difficulty in reaching glioblastoma 
cells infiltrating the brain parenchyma. Neural 
stem/progenitor cells can be engineered to produce 
therapeutic molecules and have the potential to overcome these 
limitations 

because they may travel along the white matter, like neoplastic 
cells, and engraft stably into the brain. Retrovirus-mediated 
transfer of the gene for interleukin-4 is an effective treatment 
for rat brain glioblastomas. Here, we transferred the gene for 
interleukin-4 into C57BL6J mouse primary neural progenitor 
cells and injected those cells into established 
syngeneic brain glioblastomas. This led to the survival of most 
tumor-bearing mice. We obtained similar results by implanting 
immortalized neural progenitor cells derived from 

Sprague-Dawley rats into C6 glioblastomas. We also documented by magnetic 
resonance imaging the progressive disappearance of large tumors, and 



COMMENT 
AUTHOR: 



detected 5-bromodeoxyuridine-labeled progenitor cells several 

weeks after the injection. These findings support a new approach for gene 

therapy of brain tumors, based on the grafting of neural 

stem cells producing therapeutic molecules. 
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This invention provides protein and cDNA sequences for a newly identified 
human protein, designated FGF 98, which is a member of the fibroblast 
growth factor (FGF) family. In a preferred embodiment, primary central 
(CNS) and peripheral nervous system (PNS) cells, when treated with FGF 98 
of the invention, proliferate, have at least a limited self regeneration 
capacity, and can undergo lineage restriction in response to the local 
environment. Although FGF 98 has been described on the basis of its 
ability to promote the survival of neuronal cell types, this factor will 
act on other neuronal cell types as well. The invention provides methods 
of using FGF ^ 98 for the isolation, regeneration, proliferation, and 
differentiation of mammalian multipotent neural stem 
cells, progenitor cells, and progeny. In a further 
embodiment, cells produced by treatment with FGF 98 are used to 
screen drugs which may affect development, differentiation, survival, 
and/or function of CNS and PNS derived neurons and glia. The invention 
also includes therapeutic or pharmaceutical compns. comprising FGF 98 in 

effect amt. for treating patients with degenerative diseases. In one 
embodiment, FGF 98 may be therapeutically administered by 
implanting into patients vectors or cells capable of producing a 
biol. -active form of FGF 98 or a precursor of FGF 98. 
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Although neural transplantation has made a relatively successful 
transition from the animal laboratory to human neurosurgery for the 
treatment of Parkinson's disease, the use of human embryonic brain 
tissue as the source of transplants raises difficult ethical and 
practical. . . needed, so obviating the requirement for fresh 
embryonic 

tissue at each occasion of surgery. Particularly promising are 
conditionally immortalized neuroepithelial stem cell 
lines in which the immortalizing gene is downregulated upon 
transplantation into a host brain. We describe experiments from our 
laboratory with the use of cells of this kind, the multipotent 
MHP clonal cell lines, derived from the developing hippocampus 
of a transgenic mouse harbouring a temperature-sensitive oncogene. 
Implanted into the hippocampus of rats and marmosets with damage 
to the CA1 cell field, the MHP36 line gave rise to healthy 
surviving grafts and to essentially complete recovery of cognitive 
function. Postmortem study of the implanted rat brains indicated 
that MHP36 cells migrate to the region of damage, adopt both 
neuronal (pyramidal) and glial phenotypes in vivo, and reconstitute the 
normal laminated appearance of the CA1 cell field. We have 
previously shown that, when primary differentiated foetal tissue is used 
as the source of grafts in rats with CA1 damage, there is a stringent 
requirement for replacement with homotypic CA1 cells. We 
interpret our results as showing that the MHP36 cell line 
responds to putative signals associated with damage to the hippocampus 



and 



takes up a phenotype appropriate for the repair. . . of this damage; 
they therefore open the way to the development of a novel strategy with 
widespread applicability to the treatment of the diseased or 
damaged human brain. 
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